A genetic variant of ACE increases cell survival: a new paradigm for biology and disease.
The human angiotensin converting enzyme (ACE) polymorphism is caused by an Alu element insertion resulting in three genotypes (Alu+/+, Alu+/-, Alu-/-, or ACE-II, ACE-ID, and ACE-DD, respectively), with ACE-II displaying lower ACE activity. The polymorphism is associated with athletic performance, aging, and disease. Population studies, however, were confounding because variants of the polymorphism appeared to fortuitously correlate with health and various pathological states. To clarify the functional role of the polymorphism, we studied its direct effect on cell survival. ACE-II (Alu+/+) human endothelial cells (EC) had lower angiotensin-II levels and 20-fold increased viability after slow starvation as compared to ACE-DD cells (Alu-/-). By RT-PCR, only ACE-II cells expressed the pluripotent/stem cell-maintenance factors nanog, numb, and klotho. ACE inhibition by captopril in ACE-DD cells mimicked the ACE-II genotype. These results provide the first evidence of a functional role for a naturally occurring polymorphism, having broad implications for human biology, longevity, and disease.